D ecades of research have revealed deficits in cognitive functioning across the psychosis spectrum. 1 Furthermore, mounting evidence suggests common cognitive deficits across psychotic disorders, with patients with schizophrenia having the greatest impairment relative to healthy control participants (HCs), patients with psychotic bipolar disorder having the least impairment, and patients with schizoaffective disorder having an intermediate deficit. [2] [3] [4] [5] This dimensionality of cognitive impairment in psychosis is also related to the dimensionality of the diagnostic groups, such that cognitive function appears to decline as affective features become less dominant in the diagnostic criteria for psychotic disorders. 5 Despite these behavioral patterns, the extent to which the observed cognitive deficits share common neurobiological correlates across disorders 6, 7 or are instead similar phenotypic byproducts of different underlying processes remains unclear.
The current study aims to address this question by examining functional connectivity as a common neurobiological mechanism that may influence cognitive function across the psychosis spectrum. An increasing body of literature suggests that functional connectivity abnormalities exist in psychotic disorders, 8 including reduced functional connectivity in and between the frontoparietal network (FPN) 9 and the cingulo-opercular network (CON). 7, [10] [11] [12] The FPN, which includes the dorsolateral prefrontal cortex as a core hub, and the CON, which includes the anterior insula and dorsal anterior cingulate cortex as core hubs, were first identified by their consistent pattern of increased blood oxygen level-dependent (BOLD) activity during the performance of 10 distinct cognitive tasks. 13 These findings led to their specification as a core task-set system, with FPN nodes exhibiting increased BOLD activity during start cue and error feedback and CON demonstrating stably increased activity throughout the entire task epoch. Of importance, these 2 networks, which have been reproduced in multiple large-scale network analyses, [14] [15] [16] are implicated in a range of cognitive processes and are considered to be domain-general functional networks that support many cognitive abilities. [17] [18] [19] The involvement of these networks in multiple cognitive domains is particularly relevant given the often generalized nature of cognitive deficits observed in psychotic disorders. 20, 21 If reduced functional connectivity of CON and FPN are common correlates of general cognitive impairment, one would expect similar associations between cognitive ability and functional network characteristics in each diagnostic group, even if mean levels of cognition and connectivity differ. Although many studies 9-11 quantify a network's functional connectivity by averaging connectivity strength, this approach is agnostic to the structure of the network, ignoring information regarding which nodes are interconnected. Network science quantifies properties of functional connectivity to provide potentially more sensitive metrics of network function.
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Global efficiency, for instance, measures the potential for information transfer and integration within a network 23 and has been associated with IQ in healthy adults 24 and general cognitive function in healthy individuals and patients with schizophrenia. 25 Local efficiency measures the fault tolerance of a network in terms of local information processing and has also been associated with cognition.
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In a large sample of HCs and patients with psychotic bipolar disorder, schizoaffective disorder, and schizophrenia, we hypothesized significantly reduced global and local efficiency of CON, FPN, and whole brain across all clinical groups compared with controls. On the basis of a dimensional hypothesis of the generalized cognitive impairment, we expected reductions in network efficiency to follow the pattern frequently observed in cognitive ability across the psychosis spectrum, with patients with psychotic bipolar disorder having network efficiency most similar to controls, patients with schizophrenia being the most impaired, and patients with schizoaffective disorder having intermediate deficits. 5 We also hypothesized that network efficiency would predict general cognitive function across all groups with no significant interactions. If supported, these findings would provide evidence of a common dimensional neurobiological source associated with cognitive impairment across psychotic disorders. which was reviewed by at least 2 experienced research clinicians (C.A.T., G.D.P., M.S.K., J.A.S., and B.A.C.) to establish a consensus diagnosis. Patients were stable outpatients referred by mental health practitioners or recruited through the community. The HCs were recruited through community advertisements and research registries and had no history of a psychotic disorder or recurrent depression and no immediate family history of these disorders.
Methods

Participants
Cognitive and Clinical Measures
Cognitive ability was measured using the Brief Assessment of Cognition in Schizophrenia (BACS), 29 a well-validated cognitive battery measuring working memory, executive functioning, processing speed, motor speed, verbal fluency, and verbal memory. All BACS scores were age adjusted and z scored using published norms, 30 and z scores greater than 4.0 were truncated to minimize the effect of outliers. 5 On the basis of research indicating a single cognition factor in BACS data from the B-SNIP data set, 31 general cognition was defined as the factor score from an exploratory principal axis factor analysis that included all 6 BACS tasks. This single factor explained 54% of the variance in cognitive ability. Clinical symptoms were measured using the Positive and Negative Syndrome Scale, 32 the Young Mania Rating Scale, 33 and the Montgomery-Asberg Depression Rating Scale.
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Imaging Data Acquisition and Processing
All participants underwent 5-minute resting-state functional MRI and T1-weighted structural imaging on a 3T scanner. Scanning factors differed slightly across sites (eTable 1 in the Supplement 35 ), and these differences were taken into account during preprocessing. Data preprocessing was completed using in-house scripts at Washington University. Preprocessing included section timing correction, removal of the first 4 images from each run to allow data to reach a steady state, adjustment for odd and even section acquisition, rigid body motion correction, normalization of data to a whole-brain mode value of 1000, registration of structural images to Talairach space, and coregistration of functional volumes to atlas space using 3-mm cubic resampling in a 1-step interpolation. Frequency filtering (0.009-0.08 Hz) was applied after nuisance regression of 24 motion factors, whole brain, white matter, ventricle signals, and their temporal derivatives. See the eAppendix in the Supplement for additional details on preprocessing and graph creation.
After functional MRI and functional connectivity preprocessing, BOLD time courses were extracted from 264 regions of interest by using 6-mm spheres based on coordinates from the Power atlas.
14 Global efficiency and local efficiency were computed on weighted, undirected graphs thresholded at 5% to 10% strongest positive connections for each participant by using algorithms from the Brain Connectivity Toolbox 36 (additional information on thresholding is given in eFigure 1 and the eAppendix in the Supplement). After thresholding of each participant's whole-brain graph, nodes from the FPN and CON graphs were isolated from the whole-brain graph. Global and local efficiencies were calculated for each graph at each threshold. Global efficiency yields a single metric for the entire graph, whereas local efficiency is calculated on a nodal basis; therefore, local efficiency was averaged across all nodes in each network to yield a single metric.
The CON and FPN were selected a priori to be associated with cognitive ability; however, global and local efficiencies of the 10 other networks from the Power atlas were also analyzed to assess specificity of our findings (eFigure 2 in the Supplement).
Statistical Analysis
Analyses were performed using SPSS statistical software, version 23 (SPSS Inc). Group differences in demographic and clinical characteristics were analyzed using a 1-way analysis of variance and χ 2 tests. Group differences in network metrics were calculated in 2 multivariate analyses of variance: global efficiency of our 4 networks and local efficiency of our 4 networks. Race, sex, age, B-SNIP site, and head motion were included as covariates. Linear regression analysis was used to test associations between graph metrics and cognition. Regressions included cognitive ability as the dependent variable, with network metric, sex, motion, dummy codes for diagnostic group, site, and race as predictors. Interaction variables were included in a second block of regression models to assess interactions between group and network metrics. Bonferroni correction was determined for each a priori metric analysis, making our threshold P < .01, given 4 networks in each metric. Mediation analysis used the PROCESS macro 37 for SPSS, with a 1000 bias-corrected bootstrap sample for significance testing. Mean functional connectivity of CON was calculated by averaging connectivity strength across all nodes and then averaged across 5% to 10% thresholds. Associations with head motion, symptom measures, BACS subdomains, covariates (eTable 2 in the Supplement), and sex differences are given in the eAppendix in the Supplement. Associations were tested using multivariate analysis of variance and Pearson correlation coefficient. Statistical significance was tested at 2-sided P < .05.
Results
Participant Characteristics
The final sample for the current study included 
Group Differences in Network Metrics
Multivariate analysis revealed a significant omnibus difference in global efficiency across all diagnostic groups (F 4,575 = 2.62, P = .002) ( Figure 1 ). Follow-up univariate tests revealed a significant difference in CON global efficiency (F 3,577 =6 . 7 6 ,P < .001) but no difference in whole brain ( Multivariate analysis of local efficiency also indicated statitically significant differences across all groups (F 4,575 = 2.75, P = .001) ( Figure 1 ). This omnibus difference was driven by a significant group difference in local efficiency of CON (F 3,577 = 5.72, P = .001) with no difference for whole brain ( Exploratory analysis of all Power atlas networks revealed significantly reduced global efficiency of the subcortical network in all psychotic disorder groups when controlling for race and sex (F 3,587 = 4.01, P = .008). The somatosensory motor network, which includes only 5 nodes, also had significantly reduced global (F 3,587 = 8.37, P < .001) and local efficiency (F 3,587 = 6.86, P < .001) in psychotic disorders.
Network Efficiency and Cognition
The CON global efficiency positively predicted general cognitive ability (standardized β = 0.099, P = .009). No interactions between group and CON global efficiency were observed for the schizoaffective or bipolar groups. A significant interaction was observed for the schizophrenia group (β = 0.195, P = .03), driven by a stronger association between general cognition and CON global efficiency in schizophrenia compared with HCs ( Figure 2) . Of interest, CON global efficiency continued to predict general cognition even when the mean CON functional connectivity was included as a predictor (β = 0.179, P = .05). Whole brain, FPN, and AN global efficiency did not significantly predict general cognition across all groups (whole brain: β = −0.029, P = .47; FPN: β = −0.004, P > .99; and AN: β = 0.039, P = .31). Follow-up analyses, including chlorpromazine equivalent values as a covariate, indicated a similar association between CON global efficiency and cognition (β = 0.125, P = .06), suggesting that this finding cannot be attributed to current antipsychotic therapy.
No significant associations were observed between network local efficiency and cognitive ability for a priori networks: CON (β = 0.053, P = .16), whole brain (β = 0.009, P = .79), FPN (β = 0.001, P = .97), or AN (β = 0.032, P =.37)local efficiency.
Exploratory linear regressions predicting cognitive ability were performed for the networks that revealed significant group differences in efficiency. Subcortical global efficiency significantly positively predicted cognitive ability (β = 0.094, P = .009), with no significant group interactions (schizophrenia: β = 0.082, P = .37; schizoaffective disorder: β = 0.13, P = .24; and bipolar disorder: β = 0.01, P = .93). When both subcortical and CON global efficiency were included in the model, both predicted cognitive ability, suggesting independent contributions of each network to cognition (CON: β = 0.092, P = .02; subcortical: β = 0.079, P = .03). Somatosensory motor network global and local efficiency did not predict cognition (global efficiency: β = 0.037, P = .31; local efficiency: β = 0.037, P = .30).
Mediation Analysis
Given group differences in global efficiency and cognitive ability and the positive association between global efficiency and cognitive ability, we assessed whether CON and/or subcortical global efficiency significantly mediated the association between clinical status (patient or control) and cognition. We found that CON (β = −0.037; 95% CI, −0.076 to −0.014) ( Figure 3 ) and subcortical (β = −0.022; 95% CI, −0.054 to −0.004) global efficiency significantly mediated group differences in cognition. When included in the same mediation model, CON (β = −0.029; 95% CI, −0.065 to −0.008) and sub- 
Discussion
In the first study, to our knowledge, examining associations between functional network topology and cognition across the psychosis spectrum, we observed significant reductions in the efficiency of CON, a network that has been implicated in cognitive impairment and psychotic symptoms. 39,40 Critically, we found behavioral relevance of reduced CON efficiency by revealing that lower CON global efficiency predicts greater impairment in general cognitive functioning-a dimension of impairment observed across psychotic disorders. The role of CON global efficiency in cognitive deficits in psychosis is further supported by its significant mediation of the association between psychotic disorder status and cognitive ability. Exploratory analyses revealed a similar role of the subcortical network in the generalized deficit, revealing significantly reduced global efficiency of the subcortical network in psychotic disorders, positive association between subcortical efficiency and cognitive ability, and subcortical global efficiency as a significant and independent mediator of psychosis and cognitive ability. These data add to an increasing body of literature implicating CON and subcortical structures in the pathophysiology of cognitive impairment in psychotic disorders and lend support to the dimensional nature of cognitive impairments across multiple psychiatric diagnoses. The CON is a functional network that includes the anterior insula and dorsal anterior cingulate cortex (DACC). The CON is critically involved in cognitive ability and facilitates salience processing of goal-directed and environmental stimuli, relevant to the experience of psychosis. 7, 40 A recent transdiagnostic meta-analysis 6 revealed reduced gray matter volume of the insula and DACC in a range of psychiatric disorders, and the volume of these nodes predicted executive functioning ability. Insula function is also abnormal in schizophrenia, revealing reduced effective connectivity with the dorsolateral prefrontal cortex, 41 FPN, and default mode network 42 and reduced functional connectivity with the DACC during information processing. 12 The current study adds to this literature by revealing significantly reduced global and local efficiency of CON in psychotic disorders. These findings suggest that information transfer within this network is not optimally integrated in ways that contribute meaningfully to Path C' β = −0.85, τ = −11.97 P < .001
The CON global efficiency significantly mediated the association between clinical status (patient/control) and general cognitive ability, providing further evidence that the reduced CON global efficiency in psychotic disorders may underlie deficits in general cognition. Path C represents the variance in psychosis status associated with general cognitive ability, and Path C' represents the association between psychosis status and general cognition after taking into account CON global efficiency as a mediator. Path AB is the mediation effect and is significant at P < .05 based on confidence intervals from bias-corrected bootstrapping of 1000 samples.
cognitive function. Given mounting evidence of functional connectivity abnormalities in the context of reduced brain volume in CON, future work looking at the role of structural connectivity would help further understanding of the abnormalities present in this network. Exploratory analyses also revealed a significant role of the subcortical network in the association between psychotic disorders and the generalized deficit. The subcortical network includes nodes primarily within the thalamus and basal ganglia, 14 which are critical for interacting with prefrontal regions to support cognitive ability. 43 Therefore, these findings fit in an already impressive literature implicating thalamocortical connectivity in schizophrenia, 44 conversion to psychosis, 45 and improvement in cognitive ability after cognitive remediation.
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Although not initially hypothesized, these findings were robust when controlling for covariates of no interest (eg, motion, sex, race, and site) and appeared to predict cognitive ability above and beyond CON global efficiency. We therefore believe that these findings provide the first evidence of reduced global efficiency in the subcortical network in psychotic disorders and associations between subcortical global efficiency and cognitive ability. It is widely recognized that individuals with psychosis experience cognitive impairments across many domains, and many researchers have argued that understanding the common substrate of this generalized deficit is as important as understanding the nature of specific impairments. 20,21,47 We hypothesized that one neurobiological contribution to the generalized deficit was abnormal efficiency of functional brain networks. The CON global efficiency was related to general cognition above and beyond the mean CON connectivity, suggesting that the organization of nodal connections is important for understanding cognitive impairments. Critically, this study replicates previous findings, 25,48 now in 3 distinct data sets, indicating a positive association between CON global efficiency and cognitive function in resting state and pseudoresting state data but extends this work across the spectrum of psychotic disorders. The association of cognitive deficits with network efficiency supports the hypothesis of a generalized impairment in cognition that is shared across psychotic disorders and is related to the efficiency of functional brain networks. Finally, we did not observe significant reductions in FPN efficiency or a significant association between FPN efficiency and general cognition. This was surprising given the strong literature suggesting a role of FPN abnormalities in cognitive ability generally 19 and psychiatric disorders specifically. 9,49 Previous associations have been found between FPN efficiency and cognition; however, this was found in pseudoresting state data, which involved the regression of task-related BOLD signal. 25 The FPN is composed of flexible hubs that rapidly update based on task demands. 17 We speculate that pure resting state data may be less reflective of these flexible dynamics, and therefore FPN efficiency measured using resting state may be less sensitive to associations with cognition. However, follow-up studies that more directly compared resting state and pseudoresting state data would be needed to support this hypothesis.
Limitations
A limitation of the current study was that the amount of resting state data was relatively small (5 minutes) in an intermediate range of the time needed for stable resting state data estimates. 50 Nonetheless, the consistency of our findings across multiple data sets provides evidence of convergent validity on the association between CON efficiency and cognition. In addition, most patients with psychotic disorders were taking antipsychotics, and the effect of medications on our findings cannot be determined. However, generalized cognitive deficits in psychotic disorders are not believed to be secondary to antipsychotics. 51 Inclusion of a chlorpromazine equivalent dose as a covariate did not change the association between cognition and CON global efficiency.
Conclusions
Using a dimensional approach, we found that the generalized cognitive deficit is associated with reduced CON and subcortical network efficiency across psychotic disorders. Our findings add to an expanding literature implicating CON in the phenomenology of psychiatric disorders and support the utility of network science in understanding functional connectivity abnormalities in disease states. We revealed significant reductions in CON global and local efficiency and subcortical network global efficiency across psychotic disorders and a mediating role of CON and subcortical global efficiency in the association between psychotic disorder status and cognitive function. Further understanding of why CON and subcortical efficiency are reduced and how those connectivity differences interact with other brain systems will be critical to further elucidating the dimension of cognitive impairment in psychosis. Cognitive deficits are the major contributing factors to social and vocational deficits across many major mental illnesses such as schizophrenia, bipolar disorder, and depression. Sheffield et al 1 build on their previous investigations on the physiology of cognitive performance in psychosis to elegantly show that the generalized cognitive deficit in psychosis may result from a transdiagnostic, rather than a disorder-specific, impairment in the operation of large-scale brain networks. This is promising work that has enriched the translational potential of functional magnetic resonance imaging (fMRI) in treating psychosis.
Sheffield et al 1 used imaging and cognitive data collected from the multisite Bipolar-Schizophrenia Network on Intermediate Phenotypes and included patients with schizophrenia, schizoaffective disorder, and psychotic bipolar disorder as well as healthy controls. General cognition was measured from a single factor explaining more than 50% of interindividual variances in cognitive ability in working memory, executive functioning, processing speed, motor speed, verbal fluency, and verbal memory. As expected, the patients with schizophrenia were the most cognitively impaired (Cohen d = 1.40) while the patients with bipolar disorder were the least impaired (Cohen d = 0.83) and the patients with schizoaffective disorder fell in between the 2 (Cohen d = 1.28). Global efficiency, a graph theoretical metric that represents the efficiency of communication within a set of connected nodes, was used as a proxy measure of network integrity. Twelve largescale networks were studied, with a prior expectation to find anomalies in the cingulo-opercular (CON, or salience network) or frontoparietal network. The groups with schizophrenia and bipolar disorder showed significantly reduced CON global efficiency relative to the healthy controls, although no significant differences were noted among the diagnostic groups. The global efficiency of the CON and subcortical network was associated with general cognitive ability across the entire study population and mediated the relationship between psychotic status and general cognition. These results implicate the importance of the CON network in general cognition and across psychotic-spectrum disorders. They also support a role for subcortical network (thalamus/basal ganglia) integrity in the physiology of cognitive dysfunction in psychosis.
Despite the anatomical consistency of large-scale systems derived from resting state fMRI, the studies using these methods to study clinical populations are still plagued by the issue of approximate, rather than exact, replications. Major issues are not consistently using spatial localization or parcellation approaches when studying connectivity and confounding that arises during data processing. Sheffield et al 1 control
for many known issues in preprocessing, including motion, site variability, and confounding related to race/ethnicity and sex. The authors treated the global average fMRI signal as a nuisance variable and discarded the negative weights when constructing networks for graph analysis, although recent studies have challenged this approach, demonstrating schizophrenia-related variations in global signals. 2 While the specificity of the brain-cognition relationship to CON and subcortical networks reduces these concerns, it is important to study the association between global signals and these networks more systematically in the future. This will also help us reconcile the inconsistencies related to other critical networks, such as the frontoparietal network, shown elsewhere to be an important subsystem with transdiagnostic abnormalities in psychosis. 3 Since we first proposed an integrated notion of CON dysfunction in psychosis, 4 several studies have confirmed the criti- 5 . BOLD timecourses were averaged across all voxels within the ROIs, and the resulting timeseries were correlated to create a 264x264 correlation matrix of functional connectivity values. Power atlas ROI assignments for the fronto-parietal network (FPN, 25x25) , cingulo-opercular network (CON; 14x14), and auditory network (AUD; 13x13) were used to construct network graphs, in addition to the 264x264 whole brain graph.
Graphs were thresholded to preserve the 5%-10% strongest positive connections, in 1% increments. This thresholding range was selected for several reasons: 1) Power and colleagues 6 identified this range as most appropriate for isolating meaningful networks, with higher thresholds resulting in noisy and fragmented graphs, 2) Bassett and colleagues 7 have shown this range best differentiates between schizophrenia and healthy subjects' whole brain networks. Because there is no "correct" threshold, CON and FPN global efficiency are presented at every threshold in the supplement (eFigure1), revealing a stable pattern of group differences across thresholds.
Motion
Head movement for each subject was quantified as the total (sum) root mean square of the incremental movement between all frames in the resting-state scan (rms_totalframe). One-way ANOVA revealed a significant omnibus difference between groups (F(3,571)=2.81, p=.04) in rms_totalframe, and post-hoc comparisons using LSD showed that only the healthy controls and schizophrenia patients significantly differed on motion (p=.005, Cohen's d = .280; all other group difference p's>.09).
Importantly, when this rms_totalframe variable was included as a covariate in our main analyses, our findings were unchanged. In the MANOVA analysis comparing global efficiency across groups, we continued to observe a significant omnibus difference between groups (F(12, 1701)=2.755, p=.001) and a significant difference in CON global efficiency (F(3,568)=6.33, p<.001). The same was true for local efficiency, with the omnibus test (F(12, 1701)=2.37, p=.005) and CON (F(3, 568)=4.81, p=.003). Additionally, CON global efficiency continued to significantly predict general cognition ( =.848, t=2.929, p=.004) and was also still a significant mediator of the relationship between diagnostic status and general cognition (95% CI 
Differences in BACS Scores Between Groups
General cognition was measured by the factor score of the first (and only factor with an eigenvalue >1) from a principal axis factor analysis that included all BACS subtests. Groups significantly differed from one another overall (F(3,559)=66.39, p<.001), and post-hoc LSD tests revealed significantly reduced cognitive ability in all clinical groups compared to healthy controls (all p's<.001). Additionally, both schizophrenia and schizoaffective patients were significantly impaired on general cognition compared to the bipolar group (p's<.001), but did not significantly differ from one another (p=.403). All groups significantly differed in cognitive ability for all cognitive domains. All four groups significantly differed on working memory ability (F(3,559)=31.28, p<.001). The same pattern of group differences as seen in general cognition (healthy controls> bipolar> schizoaffective/ schizophrenia) were observed for processing speed (F(3,559)=65.03, p<.001), motor speed (F(3,559)=51.51, p<.001), executive functioning (F(3,559)=15.75, p<.001), and verbal memory (F(3,559)=26.64, p<.001). For verbal fluency (F(3,559)=18.23, p<.001), schizophrenia subjects were significantly impaired compared to the other three groups.
CON and Subcortical Global Efficiency and Specific Cognitive Domains
To unpack the observed association with general cognition, we assessed relationships between CON and subcortical network global efficiency and the specific cognitive domains that comprise our general cognition measure. CON global efficiency was significantly positively associated with processing speed ( =.113, p=.003), executive functioning ( =.120, p=.004), and verbal fluency ( =.107, p=.012), but not with any other cognitive domains. We did not find significant group interactions in the prediction of these cognitive variables. Further, mediation analyses revealed that CON global efficiency significantly mediated the relationship between psychotic disorder status and processing speed (95% CI Subcortical network global efficiency was also significantly associated with processing speed ( =.084, p=.024), but not with any other specific domain. Subcortical global efficiency was also a significant mediator in the relationship between psychotic disorder status and processing speed (95% CI [-.0710, -.0072]).
Relationships with Symptoms
Using partial correlation analyses controlling for sex and race, we observed no significant associations between any of our clinical variables and global or local efficiency of our a priori networks or the subcortical network. We did observe some significant associations between clinical symptoms and cognitive ability, however the effect sizes were small and would likely not survive stringent multiple comparisons tests. Relationships with a significance level of p<.02 included: general cognition and negative symptoms (r=-.159, p=.003), general cognition and PANSS total (r=-.144, p=.007), motor speed and general psychopathology (r=-.162, p=.002), motor speed and PANSS total (r=-.170, p=.001), verbal fluency and negative symptoms (r=-.188, p<.001), verbal memory and negative symptoms (r=-.146, p=.006), and verbal memory and PANSS total (r=-.137, p=.011). Despite the small effect sizes, all relationships were negative, suggesting that more severe symptoms were associated with worse cognitive ability across all psychotic disorders.
Sex Differences in Graph Metrics
All results presented in the manuscript control for sex, however given recent work showing sex differences in nodal degree and nodal efficiency in healthy individuals (Rubin et al., 2016), we explored sex differences in our graph metrics, within diagnostic groups. We completed MANOVA analyses within each diagnostic group, controlling for race. For global efficiency, we observed a significant omnibus main effect of sex across all networks in the healthy controls (F(4, 201)=2.846, p=.025), which was being driven by significantly higher CON global efficiency in healthy men than women (F(1,207)=4.797, p=.03). We also observed significant differences in global efficiency in eFigure 1. CON and FPN Global Efficiency Across Graph Thresholds Global efficiency of the cingulo-opercular network and fronto-parietal network at each graph threshold, from the top 1% -top 49% strongest connections. Beyond the 49% threshold, networks begin including negative correlations, which are difficult to interpret in network science, in terms of how they contribute to graph metrics. Although presented analyses only include data from the top 5-10% strongest connections, as described in the Methods section, we observe a consistent trend of group differences across thresholds.
